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* A gold/DNA composite is a suspension of gold
nanoparticles (<20 nm diam.) + DNA in aqueous
solution.

« Athigh T, gold particles are isolated: sharp absorption
line.

* Atlow T, DNA strands link nanoparticles into aggregate;
broad absorption peak

* We have successfully modeled both aggregate freezing
and change in optical properties



Methodology

There are two parts to
the calculation: (i)
finding the structure of
the composites, and (ii)
computing the optical
properties.

We assume the
structure forms by
reaction-limited
aggregation, followed
by breaking of the DNA
links between particles
(" "dehybridization”).

Optical props found using
“"Discrete Dipole

Approximation” (DDA)
The next slide shows

(upper left) gold particles
connected by DNA links;

(upper right) phase diagram
of aggregate;

(lower left) shape of
aggregate at various T; and

(lower right) measured and
calculated absorption at 520
nm versus T
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Conclusions

« Structure and optical properties of
gold/DNA nanocomposites can be
successfully modeled

* We are now working on models which can
treat optical differences between different
kinds of DNA linked to gold particles

« Materials may be useful in selective
detection of different organic molecules
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